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1. REAL PARTY IN INTEREST 

The real party in interest in this appeal is ExxonMobil Chemical Patents, Inc., 
assignee of record, which is a wholly owned affiliate of Exxon Mobil Corporation. 



II. RELATED APPEALS AND INTERFERENCES 

There is one related appeal or interference. USSN 10/693,584, filed October 24, 
2003 is also appealed. No decisions have been reached as of the filing date of this Brief 

III. STATUS OF THE CLAIMS 

As of the filing date of this appeal brief: 

Claims 43-56, 64 and 65 stand rejected. 

Claims 41, 57-63 and 66 are withdrawn. 

Claims 1-40, 42 have been cancelled. 

The rejection of claims 43-56, 64 and 65 is appealed. 

IV. STATUS OF THE AMENDMENTS 

Applicant's Amendment dated Januaiy 29, 2009 has been entered. 

There are no other amendments that have not been entered. 

V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

The present invention as claimed is directed to a catalyst system comprising an 
activator (activator selected from the group consisting of alumoxane, aluminum alkyl, alkyl 
aluminum halide, alkylaluminum aUcoxide, discrete ionic activator, and Lewis acid) and 
catalyst compound having the following formula: 



wherein: (i) M is Ni, Fe, Co, Pd, or Pt; (ii) N is nitrogen and is bonded to M; (iii) P is 




X 



X 
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phosphorus and is bonded to M; (iv) and R' are independently selected from the group 
consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl 
dodecyl, cyclobutyl, cyclohexyl, phenyl, benzyl, phenethyl, tolyl, cyclopentyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, and cyclododecyl; (v) and R"* are independently 
selected from the group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, 
octyl, nonyl, decyl, undecyl dodecyl, cyclobutyl, cyclohexyl, phenyl, benzyl, phenethyl, 
tolyl, cyclopentyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl and 
substituents represented by the formulas: 




where R' are independently, hydrogen or C1-C50 hydrocarbyl radicals, and any two adjacent 
R' may independently be joined to form a saturated or unsaturated cyclic structure; 
(vi) Y is butenyl or has one of the following formulas: 
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{R'2E)y 



(R2E)x 



where: (a) R' are independently hydrogen or C1-C50 hydrocarbyl radicals; (b) A is a non- 
hydrocarbon atom functional group; (c) E is a Group- 14 element; (d) x is an integer from 1 
to 4; and (e) y is an integer from 0 to 4; and (vii) X are independently selected from the 
group consisting of chloride, bromide, iodide, methyl, ethyl, propyl, butyl, pentyl, hexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, methoxide, ethoxide, dimethylamide, 
diethylethoxide, and phenoxide, 

wherein the olefin polymerization or oligomerization catalyst system exhibits an activity that 
exceeds 8000 moles of ethylene per mole of M per hour. 



The description of Applicant's catalyst system is found at pages 6 to 15, and the 
originally filed claims, particularly originally filed claims 2-20, and 28 -3 1 of the 
specification. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The rejections to be reviewed on appeal are: 

1. Whether the catalyst systems described in claims 43-49 are obvious under 35 U.S.C. 
§ 103(a) over J. Am. Chem. Soc. 1999, 121, 7714-15 (Kocovsky) in view of US 6,307,087 
("Buchwald") in further view of US 5,658,982 (Baardmann) as evidenced by 
US2002/0 197731 (McFarland) and US 2003/0032808 (Peters). 

2. Whether the catalyst compounds described in claims 50-55, 64 and 65 are obvious 
under 35 U.S.C. § 103(a) over J. Am. Chcm. Soc. 1999, 121, 7714-15 (Kocovsky) in view of 
US 6,307,087 ("Buchwald") in further view of US 5,658,982 (Baardmann) as evidenced by 
US2002/0 197731 (McFarland) and US 2003/0032808 (Peters) in fiirther view of US 
6,262,196 (Meeking). 

3. Whether the catalyst systems described in claim 56 are obvious under 35 U.S.C. § 
103(a) over J. Am. Chem. Soc. 1999, 121, 7714-15 (Kocovsky) in view of US 6,307,087 
("Buchwald") in fiirther view of US 5,658,982 (Baardmann) as evidenced by 
US2002/0197731 (McFarland) and US 2003/0032808 (Peters) in fiirther view of US 
2002/0107342 (Mawson). 

4. Whether the catalyst compounds described in claims 43-56, 64 and 65 are obvious 
under the judicially created doctrine of obviousness-type double patenting over claims 2-6 
and 9-17 of USSN 10/693,584, filed October 24, 2003. 

VII. ARGUMENT 

The art relied upon in the rejection of the claims under appeal is hsted below: 

1. J. Am. Chem. Soc. 1999, 121, 7714-15 ("Kocovsky"); 

2. US 6,307,087 ("Buchwald"); 

3. US 5,658,982 ("Baardmann"); 

4. US2002/0197731 ("McFarland"); 

5. US 2003/0032808 ("Peters"); 

6. US 6,262,196 ("Meeking"); 
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7. US 2002/0107342 ("Mawson"); and 

8. USSN 10/693,584. 



Argument in Response to Rejection 1. 
Claims 43-49 are rejected under 35 USC § 103(a) as being unpatentable over J. Am. 
Chem. Soc. 1999, 121, 7714-15 (Kocovsky) in view of US 6,307,087 (Buchwald) in further 
view of US 5,658,982 (Baardmann) as evidenced by US2002/0 197731 (McFarland). 

As stated inMPEP § 2 141. the criteria set out in Graham v. John Deere (383 US 1, 
148 USPQ 459(1966)) are used to asses obviousness. These are "..the scope and content of 
the prior art are to be determined, differences between the prior art and the claims at issue are 
to be ascertained and the level of ordinary skill in the pertinent art resolved." 

The scope and content of the prior art: Kocovsky and Buchwald discloses ligand- 
metal complexes and methods to use them in small molecule reactions, such as allylic 
substitutions, amination, and Suzuki coupling (Kocovsky page 7714, first paragraph) and 
Suzuki coupling, amination, diaryl ether synthesis, ketone arylation and Heck reactions 
(Buchwald Figure 1, column 1, line 65- to column 2, line 1). Kocovsky and Buchwald are 
for use in small molecular synthesis and do not relate to olefin 
oligomerizations/polymerizations and catalyst systems for such. 

The differences between the prior art and the claims at issue: Applicants claimed 
invention as a whole relates to a catalyst system for olefin polymerizations comprising an 
activator and a catalyst compound, where the catalyst compound is a metal atom (specifically 
iron, cobalt, nickel, palladium or platinum) bound to a bidentate ligand through a nitrogen 
atom and through a phosphorus atom, where a hydrocarbyl bridge connects the nitrogen and 
phosphorus atoms. This catalyst system is used for olefin polymerization, not small molecule 
reactions. With the activator present it is unlikely it would be usefiil for small molecule 
reactions. 

Applicant's claimed invention differs from the prior art in that the prior art alone (or in 
combination) does not disclose the catalyst system which is a combination the activator and the 
catalyst compound, much less the compound of a metal atom specifically of iron, cobalt, nickel. 
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palladium or platinum bound to a bidentate ligand through a nitrogen atom and through a 
phosphorus atom where a hydrocarbyl bridge connects the nitrogen and phosphorus atoms and its 
use as a polymerization catalyst, particularly one that has an activity exceeding 8000 moles of 
ethylene per mole of metal, M, per hour. 

The level of ordinary skill in the pertinent art: With regard to the level of skill in the 
art, it has long been established that catalysis is generally considered unpredictable merely 
from the chemical nature of the catalyst. Corona Co. V. Dovan OJSSC 1928) 276 US 358, 
369. Catalytic effects are not ordinarily predictable with certainty. In re Doumani et al. 
(CCPA 1960) 281 F.2d 215, 126 USPQ 408. 

The Examiner suggests that Kocovsky teaches a catalyst compound that if modified 
by Buchwald would fall within Applicant's claims. Applicant respectfully disagrees. 
Applicant's claims are to catalyst systems which require an activator. The Examiner admits 
that Kocovsky and Buchwald do not disclose the use of an activator. The Examiner then 
suggests that it would be obvious to add a polymerization activator (such as the one in 
Baardman) to Kocovsky as modified by Buchwald. Applicant respectfiiUy disagrees. One of 
ordinary skill in the art would not think to combine a small molecule catalyst (such as those 
disclosed in Kocovsky with or without Buchwald) with parts oidi polymerization catalyst 
system. Kocovsky's catalysts (alone and as modified by Buchwald) make small molecules, 
e.g. amination, arylation. Kocovsky's compound is not shown to make a completely different 
material, like Applicant's polymers. This is an important distinction because as a general rule 
small molecule catalysts change a single molecule in some way (aminate it, arylate it, etc) 
whereas oligomerization/polymerization catalysts take multiple molecules and string them 
together into chains with multimeric repeat units (typically on the order of lO's to lOOO's or 
even 10,000's of units or more). This is a fundamentally different way of performing 
chemistry. One of ordinary skill in the art does not look to a coupling catalyst or amination 
catalyst to make a polymer or oligomer, particularly one with a commercially viable activity 
(e.g., exceeding 8000 moles ethylene per mole of metal, M, per hour). As evidence to 
support this conclusion please see the Dr. Canich's declaration attached hereto. 

Finally, the Examiner has offered no basis, and Applicant can also find no basis in the 
record, for combination of a concept applicable to catalytic complexes for making olefin 



polymers with late transition metal-diphosphine/phosphoamine ligand complexes disclosed 
for functionalized compounds or asymmetrically substituted small molecules 
(Kocovsky/Buchwald). As such, even the combination of Kocovsky, Buchwald and 
Baardman does not disclose or suggest all the elements of the currently pending claims and 
thus does not render obvious the claimed invention. 

Furthermore, the "evidence" of McFarland and Peters does not cure these 
deficiencies. McFarland and Peters are cited by the Examiner as evidence for the general 
concept that "catalyst can be used to catalyze more than one type of reaction." ( page 4, 
Office action dated 5/13/09) Applicant respectfully disagrees. McFarland relates to a high 
throughput method for spectroscopic imaging of libraries which could be used for any of a 
number of compounds, including from peptides to heterogeneous and homogeneous catalyst 
compounds. McFarland (particularly paragraph [0054] cited by the Examiner) does not stand 
for the proposition that a single catalyst may be used for a multitude of reactions, McFarland 
stands for the proposition that the testing technique McFarland is claiming can be used with a 
multitude of compounds, including the list of kinds of catalysts at paragraph [0054]. In 
contrast Peters at paragraph [0116] does state that the "amido ligand transition metal 
complexes of the invention are expected to find utility as catalysts in numerous 
stoichiometric and catalytic transformations...." (emphasis added) and then lists 15 different 
reactions that might be possible. This language, however, is not enough in the unpredictable 
world of catalytic chemistry to teach one of ordinary skill in the art how to perform the 
specific reactions and which ones will actually work, particularly in commercially useful 
ways. Expectations and research plans are not sufficient as prior art. While obviousness 
does not require absolute predictability, at least some degree of predictability is required (see 
MPEP § 2143.02). The attached declaration from Dr. Canich provides evidence that one of 
ordinary skill in the art would not have expected Applicant's invention to work, despite the 
"expectations" listed in Peters' paragraph [0016]. 

Looking at the above rejection it is clear the Examiner is employing the forbidden 
tool of hindsight using Applicant's claims as a road map to find the various pieces of the 
claimed invention and then cobble them together. This is impermissible. Applicant 
respectfully submits that the Examiner cannot merely cite portions of references and 
generalize their applicability to cobble together a rejection asserting that a selective 
combination of such scattered elements (or, even worse, a combination of such scattered 
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elements and some elusive knowledge of an alleged skilled artisan) without a motivation or 
suggestion for one of ordinary skill in the art to do so. The number of elements of the cited 
prior art that one of ordinary skill in the art would have had to ignore, alter, generalize, or 
reason away in contradiction of the references themselves in order to attain the claimed 
invention seems to be more than the number of elements from the cited prior art on which the 
Examiner relies to render obvious the claimed invention. In light of the above. Applicant 
respectfiiUy submits that the claimed invention is not obvious from (Kocovsky) in view of 
Buchwald in further view of Baardmann as evidenced by McFarland and Peters and requests 
the rejection be withdrawn. 

Argument in Response to Rejection 2. 

Claims 50-55, 64 and 65 are rejected under 35 U.S.C. § 103(a) as obvious over J. Am. 
Chem. Soc. 1999, 121, 7714-15 (Kocovsky) in view of US 6,307,087 ("Buchwald") in 
further view of US 5,658,982 (Baardmann) as evidenced by US2002/0 197731 (McFarland) 
and US 2003/0032808 (Peters) in fiirther view of US 6,262,196 (Mecking). 

The arguments enumerated above apply to the instant rejection. As discussed above, 
the combination of Kocovsky/Buchwald/Baardmann with the "evidence" of McFarland and 
Peters does not disclose or suggest the claimed invention. Further, Mecking does not cure 
the deficiencies discussed above. The Examiner suggests that Mecking discloses various 
compounds usefiil as activators in polymerization reactions. Even if this is true, there is no 
credible scientific reason on the record as to why one of ordinary skill in the art would have 
combined these references. As discussed above, one of ordinaiy skill in the art would not 
think to combine a small molecule catalyst with parts of various polymerization catalyst 
systems. Kocovsky's catalysts (alone and as modified by Buchwald) make small molecules, 
e.g. amination, arylation. Kocovsky's compound is not shown to make a completely 
different material, like Applicant's polymers and nothing within Mecking alone or combined 
with Kocovsky/Buchwald/ Baardmann/McFarland/Peters, teaches Applicant's specific 
catalyst systems comprising activators. One of ordinary skill in the art does not look to a 
coupling catalyst or amination catalyst to make a polymer or oligomer. As evidence to 
support this conclusion please see Dr. Canich's declaration attached hereto. 

In light of the above. Applicant respectfully requests the rejection be withdrawn. 
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Argument in Response to Rejection 3. 

Claim 56 is rejected under 35 U.S.C. § 103(a) as obvious over J. Am. Chem. Soc. 
1999, 121, 7714-15 (Kocovsky) in view of US 6,307,087 ("Buchwald") in further view of US 
5,658,982 (Baardmann) as evidenced by US2002/019773 1 (McFarland) and US 
2003/0032808 (Peters) in further view of US 2002/0107342 (Mawson). 

The arguments enumerated above apply to the instant rejection. As discussed above, 
the combination of Kocovsky/Buchwald/Baardmann/McFarland and Peters does not disclose 
or suggest the claimed invention. Mawson does not cure the deficiencies noted above. The 
Examiner suggests that Mawson discloses mixing one catalyst with an activator and later 
adding a second catalyst with the expectation of obtaining a bimodal polymer. Applicant 
respectfully disagrees and notes that even if what the Examiner suggests is true, there is no 
credible scientific reason on the record as to why one of ordinary skill in the art would have 
combined these references. As discussed above, one of ordinary skill in the art would not 
think to combine a small molecule catalyst with miscellaneous parts of several 
polymerization catalyst systems. Kocovsky's catalysts (alone and as modified by Buchwald) 
make small molecules, e.g. amination, arylation. Kocovsky's compound is not shown to 
make a completely different material, like Applicant's polymers and nothing within Mawson 
alone or combined with Kocovsky/Buchwald/ Baardmann/McFarland/Peters, teaches 
Applicant's specific catalyst systems comprising activators. One of ordinary skill in the art 
does not look to a coupling catalyst or amination catalyst to make a polymer or oligomer. As 
evidence to support this conclusion please see Dr. Canich's declaration attached hereto. 

In light of the above, Applicant respectfully requests the rejection be withdrawn. 

Dr. Canich's Declaration 

With regard to Dr. Canich's declaration, which, as the Appeals board will recognize, 
is sworn testimony. Applicant submits that the Examiner has neither given the sworn 
evidence due weight nor appropriately rebutted on the record. If the Examiner wishes to 
contest the validity of statements made in the Declaration, it is proper that he do more than 
offer mere Examiner argument or conclusory statements to do so - he must take Official 
Notice, cite published prior art contradicting this sworn testimony, or offer contradictory 
sworn testimony based on clear scientific reasoning (e.g., in the form of a declaration or 
affidavit), if he wishes to cast sufficient doubt over its validity to put the burden of proof 
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back on Applicant. See In reZurko, 258 F.3d 1379, 1385, 59 USPQ2d 1693, 1697 (Fed. Cir. 
2001) ("[T]he Board [or an examiner] cannot simply reach conclusions based on its own 
understanding or experience or on its assessment of what would be basic knowledge or 
common sense. [T]he Board [or an examiner] must point to some concrete evidence in the 
record in support of these findings [to satisfy the substantial evidence test]. If the examiner 
is relying on personal knowledse to support the findins of what is known in the art, the 
examiner must provide an affidavit or declaration setting forth specific factual statements 
and explanation to support the finding. The Board [or an examiner] cannot rely on 
conclusory statements when dealing with particular combinations of prior art and specific 
claims, but must set forth the rationale on which it relies.") (Emphasis added); see also 
M.P.E.P. § 2144.03. Thus, the Examiner cannot ignore the Canich Declaration simply 
because he disagrees with it. The Declaration, particularly this declaration which is 
supported by scientific reasoning in the declaration, must be considered as evidence by the 
Examiner and not summarily dismissed. Applicant respectfully submits that Dr. Canich's 
conclusions, supported by clear and unchallenged reasoning, take precedence over the 
Examiner's conclusory statements. 

Specifically the Examiner has several conclusory statements in the Office action 
dated May 13, 2009, but none of them are backed up as required by taking Official Notice, 
citing published prior art contradicting this sworn testimony, or offering contradictory sworn 
testimony based on clear scientific reasoning (e.g., in the form of a declaration or affidavit). 
Thus Applicant submits that the Sworn evidence in the declaration takes precedence over the 
Examiner's conclusory statements. 

Limitation in the Preamble 

Further, Applicant also respectfully submits that the Examiner has also not given due 
weight to the limitation Applicant has amended into the preamble of the claims. Specifically 
Applicant respectfully submits that the Examiner has long ignored the amendment to 
Applicant's preamble regarding the catalyst system claims, in which what had previously 
been merely recited a catalyst system was amended to recite "[a]n olefin polvmerization or 
oligomerization catalyst system . . .." It has been previously asserted by Applicant that the 
requirement of the catalyst being an olefin polymerization or oligomerization catalyst, though 
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admittedly in the claim preamble, is a distinction from the cited prior art that should be given 
patentable weight. There is no evidence that the Examiner has done so. 

Indeed, the inclusion of "olefin polvmerization or oligomerization " in the preamble of 
the claim indicates that the olefin polymerization/oligomerization characteristic of the 
catalyst is a required feature of Applicant's claimed invention. Olefin polymerization or 
oligomerization names the catalyst system, and, as such, provides context for the system and 
breathes Ufe into the claim. Applicant is therefore affirmatively relying herein on this 
characteristic for establishing patentability over the cited prior art, which necessarily 
transforms any preamble statement into a claim term that should be given its due patentable 
weight. See M.P.E.P. § 211 1.02, citing Metabolite Labs., Inc. v. Corp. of Am. Holdings, 370 
F.3d 1354, 1358-62 (Fed. Cir. 2004), md quoting Catalina Mktg. Int'l v. Coolsavings.com, 
Inc., 289 F.3d at 808-09 ("[Cjlear reliance on the preamble during prosecution to distinguish 
the claimed invention from the prior art transforms the preamble into a claim limitation. ..."). 

Thus, when given its due weight, the limitation distinguishes the claimed invention 
over the references Kocovsky/Buchwald/Baardmann/McFarland and Peters or Mawson. This 
combination does not suggest using Applicants catalyst system in olefin polymerization or 
oligomerization and the limitation makes this requirement clear. 

Argument in Response to Rejection 4. 
Claims 43-56, 64 and 65 have been rejected under the judicially created doctrine of 

obvious type double patenting (ODP) over claims 2-6 and 9-17 of USSN 10/693,584, filed 
October 24, 2003. Applicant respectfully disagrees. 

Applicant notes that a similar rejection is made in USSN 10/693,584, over the instant 
application. Applicant further notes that, with regard to obviousness type double patenting 
rejections, if the applications have the same effective filing date (which 10/693,584 and the 
instant application do) according to MPEP § 804 1.B.1, ''the examiner should determine 
which application claims the base invention and which application claims the improvement 
(added limitations). The ODP rejection in the base application can be withdrawn without a 
terminal disclaimer." Applicant respectfully requested that the Examiner make the 
determination of which application is the "base" application and which application is the 
"improvement" application. The Examiner refused to do so. 

-13- 



Likewise, Applicant notes that tlie claims in 10/693,584 are to a catalyst compound 
not to a catalyst system (e.g. the compound and the activator), while the claims in the instant 
application are to the catalyst system. The Examiner forced Applicant to withdraw similar 
claims in USSN 10/693,584 drawn to a catalyst system (Invention II) in the office action 
dated November 5, 2005. It is inconsistent for the Examiner to say that the catalyst system 
claims in one related application are patentably distinct from compound claims and must be 
withdrawn for purposes of restriction, yet the catalyst system claims in another application 
are not patentably distinct from compound claims for purposes of double patenting. 
Applicant respectfully requests that the rejection be withdrawn. 

Prayer 

Applicant respectfully requests that the rejections under the doctrine of obviousness- 
type double patenting, 35 USC § 102 and 35 USC § 103 be withdrawn. 

Respectfiilly submitted, 

December 23, 2009 /Catherine L. Bell/ 

Date Catherine L. Bell 

Registration No. 35,444 

ExxonMobil Chemical Company 

Law Technology 

P.O. Box 2149 

Baytown, Texas 77522-2149 

(281) 834-5982 Voice 

(281) 834-2495 Facsimile 



-14- 



VIII. APPENDIX; Listing of Claims 

Listing of Claims: AS AMENDED on January 29. 2009 



Lto40. (Cancelled) 

41. (Withdrawn) The catalyst system of claim 43, wherein the catalyst precursor has the 

formula: 



42. (Cancelled) 

43. (New) An olefin polymerization or oligomerization catalyst system comprising the 
reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
aUcyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
Lewis acid; and 

(b) a catalyst precursor having the following formula: 





X 



X 
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wherein: 

(i) M is Ni, Fe, Co, Pd, or Pt; 

(ii) N is nitrogen and is bonded to M; 

(iii) P is phosphorus and is bonded to M; 

(iv) and are independently selected from the group consisting of methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl 
dodecyl, cyclobutyl, cyclohexyl, phenyl, benzyl, phenethyl, tolyl, 
cyclopentyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, and 

cyclododecyl; 

(v) R' and R"* are independently selected from the group consisting of methyl, 
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl 
dodecyl, cyclobutyl, cyclohexyl, phenyl, benzyl, phenethyl, tolyl, cyclopentyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl and 
substituents represented by the formulas: 



where R' are independently, hydrogen or C1-C50 hydrocarbyl radicals, and any 
two adjacent R' may independently be joined to form a saturated or 
unsaturated cyclic structure; 
(vi) Y is butenyl or has one of the following formulas: 



R'- 
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{R'2E)y 



(R2E)x 



where: 

(a) R' are independently hydrogen or C1-C50 hydrocarbyl radicals; 

(b) A is a non-hydrocarbon atom functional group; 

(c) E is a Group- 14 element; 

(d) X is an integer from 1 to 4; and 

(e) y is an integer from 0 to 4; and 

X are independently selected from the group consisting of chloride, bromide, 
iodide, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, methoxide, ethoxide, dimethylamide, diethylethoxide, and 



-18- 



phenoxide, 

wherein the olefin polymerization or oligomerization catalyst system exhibits an 
activity that exceeds 8000 moles of ethylene per mole of M per hour. 

44. (Previously Presented) The catalyst system of claim 43, wherein and R"* are 
selected from the group consisting of cyclohexyl, phenyl, benzyl, phenethyl, and 
tolyl. 

45. (Previously Presented) The catalyst system of claim 43, wherein R\ R^, R^, and R"* 
are independently selected from the group consisting of methyl, ethyl, propyl, butyl, 
cyclohexyl, phenyl, tolyl, benzyl, and phenethyl. 

46. (Previously Presented) The catalyst system of claim 43, wherein A is selected from 
the group consisting of C=0, C=S, O, S, SO2, NR*, PR*, BR*, SiR*2, and GeR*2, 
where R* is independently a hydrocarbyl or halocarbyl radical. 

47. (Previously Presented) The catalyst system of claim 43, wherein Y is biphenyl. 

48. (Previously Presented) The catalyst system of claim 43, wherein X are independently 
chloride, bromide, iodide, methoxide, ethoxide, dimethylamide, diethylethoxide, or 
phenoxide. 

49. (Previously Presented) The catalyst system of claim 43, wherein the activator 

comprises B(C6F5)3 or B(C6H5)3. 

50. (Previously Presented) The catalyst system of claim 43, wherein the activator 
comprises a cyclic oligomeric aluminum compound represented by the formula 
(R"-Al-0)n, or a linear oligomeric aluminum compound represented by the formula 
R"(R"-Al-0)nAlR"2, wherein R" is independently a C1-C20 alkyl radical, and wherein 
n is an integer from 1-50. 

51. (Previously Presented) The catalyst system of claim 43, wherein the activator is 
methylalumoxane. 
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52. (Previously Presented) The catalyst system of claim 43, wherein the activator is 
triethylaluminum, diethylaluminum chloride, triisobutylaluminum, tri-n- 
octylaluminum, or a combination thereof. 

53. (Previously Presented) The catalyst system of claim 43, wherein the activator is 
[Me2PhNH][B(C6F5)4], [Bu3NH][BF4], [NH4][PF6], [NH4][SbF6], [NH4][AsF6], 
[NH4][B(C6H5)4], B(C6F5)3, B(C6H5)3, or a combination thereof 

54. (Previously Presented) The catalyst system of claim 43, wherein the catalyst is 
deposited on a solid support, the solid support comprising polymeric materials or 
refractory oxide materials. 

55. (Previously Presented) A catalyst system comprising the reaction product of: 

(a) the catalyst system of claim 43 and 

(b) olefin monomer(s) comprising ethylene, propylene, 1-butene, or a mixture of 
any two or all three of ethylene, propylene, and 1-butene. 

56. (Previously Presented) The catalyst system of claim 43, further comprising at least 
one additional olefin polymerization catalyst. 

57. (Previously Presented) An oligomerization or polymerization method comprising 
contacting at least one catalyst system of claim 43 with alpha-olefin comprising 
ethylene, wherein the catalyst's activity exceeds 8000 moles of ethylene per mole of 
M per hour. 

58. (Previously Presented) The method of claim 57, further comprising recovering a 
product comprising greater than 50 mol% of linear C4-C14 alpha-olefins based on the 
total weight of polymerized product. 

59. (Previously Presented) The method of claim 57, wherein the product comprises 
greater than 80 mol% of linear C4-C14 alpha-olefins. 

60. (Previously Presented) The method of claim 57, wherein the product comprises 
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greater than 50 mol% of linear C4 and Ce alpha-olefins. 



61. (Previously Presented) The method of claim 57, wherein the product comprises 
greater than 80 mol% of linear C4 and Ce alpha-olefms. 

62. (Previously Presented) The method of claim 57, comprising reacting 

(a) the catalyst system and 

(b) olefin monomer(s) comprising ethylene, propylene, 1-butene, or a mixture of 
any two or all three of ethylene, propylene, and 1-butene. 

63. (Previously Presented) The method of claim 57, wherein the oligomerization or 
polymerization is run in the presence of an aprotic organic liquid. 

64. (Previously Presented) The catalyst system of claim 43, fiirther comprising an aprotic 
organic liquid. 

65. (Previously Presented) The catalyst system of claim 55, wherein the olefin 
monomer(s) consists essentially of ethylene, propylene, 1-butene, and mixtures 
thereof. 

66. (Previously Presented) The method of claim 62, wherein the catalyst system is 
reacted with olefin monomer(s) consisting essentially of ethylene, propylene, 1- 
butene, and mixtures thereof 
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IX. APPENDIX; EVIDENCE 



1 . Canich Declaration dated July 7, 2008. 



IN -rilE UNITED STATE S PATENT TRADEMARK OFFICE 



In re Application of : § 

Zbao el al. § 

ScrjalNo K)'69i 827 § 

Fited 0(U)t't.r?4 2O01 § 

} or I Ai. J rtiniition Mi-ivil § 

Oiig'^triLri/ations ^ 
§ 



Before the Exsaumer 

James B. McDonough 

Group Art Unit No, 1755 

Attorney Docket Number: 2CtQ2B130A/2 

Confirmation Nun^r 92 1 J 

Pate: July 7. 2008 



t ommibi.Kater k« Patents 
P. O, Box 1450 
Alexntidria, VA 22313-1450 



{>Cisr Sir: 

This afiidavit is submitted u> offer a showing that: 

1) Claims 1-20, 27-31 and 36-39 are hoih novel aiKi non-obvious over Sumi 
(US 6323,353) in view ofBaatdtnan (US 5,658,982) in farther view of Qiao 
iSynthesis and Pofymerizaiion Behavior of Variovs Substimed Half-Sandwich 
Titmium Complexes CpTiChfOR*) as Catalysts for Syndiotactic Poh'Styrem, 3. MoL 
Cat 208, 2004, 45-54,); 

2) Claims l-20> 27-3 i and 36-39 are both novel and non-obvioua over 
Btsehwald (US 6307,OS?) in view Baardman in ftjrther view of Qiaii; 

3) Ciaans 1-20, 27-3 land 36-39 ate botb novel md non-obvious over Zhang 
IK view of Baardra^ in further view of Qian; 

4) Clatrn 40 is both msvei atjjd non-ob\:'(ous over any ofSumi, Bsichwiiitl, or 
Zhang in view of Baardman in iiirther view of Piektsrski (US 3,991,259), 
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This afBdavit is submitted concurrestly with a regpo»se after final icejectson to 
the fijial office aciiori dated March 4. 2008. provided as the submisstoa required under 
37 CFR H .i 14 for a Request for Corttmued Exiimination. 

1. 3o Aim Marie Canich. Ph.D. declare that: 

3 , ! am ;i citizen at the l.insted States residing m Jiouston, I exas. 

2. I at« a co-itiveiitor of the afwve-reierenced patent appiicaticn refijfred 
to betejn a.s the 'HZ I Patent Appiication, 

3. S have been continuously eraploved by bxxoinMobil C sicmical 
r\<iiipiiiij . {.iriJ us "re.'tf, fNsi. r sv 'i < jI C tnp^\ ■. ^ -.(...e ' <>;'? a res.edTch 
si iciitiu v\oikm^ 1,1 1 i f > . , ' - N '(, vv( t\ ^'.VN, iltiect 
expenenc-e in the i. ,(.'lin tdUKsi'i mI .^tui, mum^ >Mhcr thii-igs, haso lecetitt;- pubhshed 
a took fco-editor) in the area of olefin catalysis (Steroseleetiva Polynmnzaiwn wtiSi 
SiKgls^Ue Cataiysts, tids. Baugh & Canich, CRC Press, Boca Ralon, FL, 2008). I 
have woa tHultiple awards both iu-side my company and frotii industry for my work in 
the olejfin catalysis field. Additional mlbnnation regarding my tecimical and 
professJonal background is attached as a Curriculum Vkae. 

4. I have read the office actioji dated Mareh 04, 2008 and have read each 
of the references cited therein, e.g. Sumi, Buchwaid, Zhang, Qimx, Baardman and 
Pidkiinski. 

5. In my opinion one of ordinary skill in ihe olsfm catalysiis art reading 
Buchwaid, Sumi and Zhang wcmid iind that Somi. Buchwaid and Zhang are directed 
to catalysts usefiii to make smsUl molecules via metal mediated coupling reactions, but 
not polsifterizaiion or oligOineriiKation caialyist compouuds- 

ll is fijrther my opinion thai Buchwaid <3<ies not disckxse the pre-catalysl 
cor»poumls or pt)!ymeri:^^ilion c.at;ilyst,s used in my paletit applicaiioB, iutd only 
disclo.^ies the use of the ligjind in combination with a iiietal aiid a bise such as im 
alkoxidCj amide, phiCvspJiEtte, or carbonate White J;he Examiner suggesis (hat the 
reaction of the ligaod with a jnetai will produce tiic prc-catalysts of my invention, this 
is not indkated in or supported by Buchvvaki, \n fact, if one refers to J<mrnal of the 
Americcm Chi^trma! Socfeiy 2000, 122, i360 (Fox et aL>, Fox ct ai. jshows the 
proposed reaction scheme (Scheme 1 , page i 366 - also shown bekm) fi)r a snaall 
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molecule uoispl n>; ie.it tiyp wheie the haaiid. L ib ^hv>\'.n in the i-lun on pJte iM'^ 
I he hgand lal>e[e(i L.iti t>^!K rm <^^ an V cifi 1'} 1 k Y is !n)phen%i i. ctenuig 

TO thi. tonuuUi m < Utm 2 of the '8? 7 af>-.] . fi t ) ( t - p ' t 'Ot^ F o\ c( al states 
that u cr>mpo) im, i to p(e\t*'i3S <;tad)es t mi t! e> boi c\.f ti j I'd phoi.p{uac ratio v\hcn 
asmg hgand^ 4-7 tor tht. rcii?tii»n intcrnitfJiaiCs ( \. ^ind li) i , LI (■[ e. on!y one 
electron donating atom, tn this case phosphorous, is needed). Note that hgands 4-7 
are raono-demate phosphorus Iiganiis. AddiuonaUy, sinriJar evidenc* suggests that 
the binding of Che dimethyiamino group of iigand 3 to Pd i s not essential for the 
catalytic process sjnd, ia fact, may not occur at all This is indicated by tijs similarities 
in the catalysis involved when using 3, 6 and 7 in the jpd-catalyzed ketone arylaiions 
reported ia the paper, in addition to Stmiki and aminatlon reactions reported in 
references within. Note ihat Hgands 6 ajid 7 do not contain the dimethyiamiKO group 
as compared to tigand 3. Hence, it %wuld be speculative at best to assume that tlie 
rxfaclion between ligand 3 aad a metal would fomi the polymerization pre-catajyst of 
my invention, when the chemistry in small molecule coupling reactions suggests 
otherwise. 

Scheme 1 
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"V^PC^S 'V^pfeu^ '^^^PCy^ ^-f^rcyj ^"Y^^PCsfe 

k/ u u u 



Fox ei al. also states that it is possible that the imeraction between the metiil 
and the Hgand in the Pd(n) intermodiales complexes (A and B) is similar to those 
repK)ited for the MOP and MAP Hgands reported in Journal of the Americcm Chemical 
Sacmtv 1999. 121. 77i4 (Kcfcovskv et aL). Kocovsky et ai, uses ihe binaphthvl hssand 
(I-jO rejxrted jo Sum! (Intt not ui larv Ui,i!Kl 1 1 niv (pplu itti n) SUittnt 1 of 
Koc >\*;k> CT j] (s <;ho vrj KSo^v <p Koonsn^ u tn lit in cquilibn^ m 
bctvK^tn '■pctics ^ UO'' »f 4 (■^■^ I ) and 5 i,8>''«^ 111 ojutmn htwi. ct ihtj wtit. or^lv 
abtt to 1 < htt tompounU 5 ^u>.i,v-.l iij, iht pa >^re<i state of iht niolwn]*, j-> conipSex 
^ T his lb bi ei! not onK oti diw thiht\ to tsol jtc c< inp sl v 5 ra ct vst \UnL or tj ^\b^U^ 
\\xs Tiictt nil / 1.^ triutcrt/td b\ \ rij crxstaHoj^raplrv buJ ^lwon^b^. Kohition 
cq uitbnum miMuu bemg Sa*" o complex 5 Note that «,«mplcH, and &li>o complex 4 
does not have a metal-mtrogen bond as required ot my anciUarv iigand m the claims. 
Again, it miuJti be speculative to assyme ttie reaction between the ligand of Buchwdd 
wouM react to make Use complexes of our application verses assnraing other 
chemistry as suggested by Kocovsky. 




4 <SJ-{4.)-S (85%) 



One shoufd aftio no£e that ihe catalysis schetnc for making sir>xt!:l mo!«cu[es via 
metal medistted cataiysis as shovi^i in I-'ox ct al.' s Sciseme ? involves ( t ) starling -with 
a ?d(0) complex and oxidizitig il to FdCll) by AtK to form intermediate A: (2) 
forming mi interaction between iittennediate A md m electron donor (a ketone in this 
case) in the presence of a base to form ifitenuediate C; (3) abstraction of an acidic 
proton by the base to fomi interme^Uate B; suid finally <4) reduction, of mlBimediate C 
{IM(13) down to PdCO)) and formation of tm aryiated ketone, This is a catalytic cycle 
tliat involves multiple Pd species, and requires the ability to oxidise the meial to a 
higher oxidatioa state in order for tlie chcmistxy to occur, and then fiedwce the Pd back 
to Pd(0) to Tegenerate the catalyst smd to "release" the new compound. The coapiing 
mechanism for Buchwald is aaaiogous (o that represented by Fox et al. This is why 
Biicbwak! ssates in Column 32, line 7-8 thai "the metal center is desifably in the 
valesit sslale or is capable of being reduced to .meial (0)". 'Hie nickel and paHadtunj 
species in my application are Ni(II) atid Fd(ll) and the catalytic oycie for olefin 
pohtnerixatioti/oligomeriscation does not involve changing the oxidation state of the 
catalyst precursor, or of the catalyst species during the polyroerization / 
oligomerization leaction- 

For similar peasotis> S«mL and Zhang do not disclose the pre-catalyst 
compounds or polynierisRation catalysts used in nay paJent application. like 
Buchwatd, both are directed toward small molecule s>'Ji1hesis using metal mediated 
catalysis. 
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6. It b my fiirther opinion that one of ordinary skill in the an wouid not 
i. iiihiae Iff hfi utunLOt h icuhaitit with the \ ion*" compound tlSaiiu 
}1ut v\ lid /lilt. Lto us tht.\ do not ai„td a fW|)f»Jt'* t son can JtMc/of o 

chemrsirv. 

It (1 1 KJer Hi til skill tn tne hn 

B I n { -i) m uHif fmiHii-i t it ( O t n Hi nii-tiKt. mpu tkl 

u'-i.d nt. n Inn l (, t\ i t t r t | (. I n) r'^* t t no<<iidc -ind 

t.kt)s a.\ )(,uo p HuKti/atKr t, imh (TtJts B^d a v th.i hv 
nc mg tlx imout t ott (p«. t}uou>phti'('vl)bo tindu Uij,*; prLf.>kne CO 
{X)ivinen3catto« that the activity oJ: the copolymenzatton can be efihacnced- In this, 
Baardman teaches that voti am "reactsvate" yotjr catalyst wth addiuottal amoimtf ot 
tris{perfiuorophenyl)boron. It is well known in the Hterature that oxidants are 
commonly added to this type of catalyst system to re-oxidize the Pd from the inactive 
Pd(0) complex to the active Pd(il> complex. It is also ktiown that the pjxsetice of the 
oxidant can be avoided by rising fluorinated alcohols as tJie pol>inerization solvent, 
hence, one of ordinary skill in the art would expect tltat a perfltioriitated borate would 
act m a sitnilar tnajmer. Sec Orgrnioimtallks 2000, 19, 3435. 

While Baardtnan also tffaches that a vadety of djluent<s can be used, Bgiirdman 
indicates that the liquid diluent to be used is one in which the copolymer to be 
prepared forms a suspension (i.e. Ls Uisohibic or virtually insoluble). Farticukidy 
prefened are mixtuTesi of aprolic diitifitits aad protic diluents teeaose these pn)Vfde a 
ilirtiiet improvement in mainiajning the polytneri^ation rate at the imtiai level, l*rotic 
dihients iracltxde lower alccihois such as tnetiianof and ethanol whik- aprotii;. diluents 
can include ketones, chlorinated hydrocarbons and iiromatics. (see col, S, line 55 to 
col. 6 line 3), 

8. It is my iltrther opinion that one of ordinary skill in the art wotild not 
cotnbiise Baardman and Sumi, ButhwaJd or Zhang because polymerisation catalyst 
activators are not needed to make the small molecules in Sumi, BuchvvaM and Zhang. 
In addition, some of Baardman's envtroamcntji, stich as tlie use of protic diluents 
would negatively affect the catalysts in Sumi, Buchwald and Zhang assomisg such 
catalysts were being used for oiefm oligomerization or polymenssation (there are no 
teachings for such chemistr>', ^ Sumi, Buchvvald and Zhang are all directed toward 
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smaJ! motecaie svBthesis involviag metal njediated coupliag chetrusfry). For oJefm 
pi^lymcrii-jtion or oli^oraeT;?atj<Mi, a protic ditucm woukl be expected to ac- as a 
chain teninin;ttion agetiS furmmi.' a saniraSed oligomer or a pohmcr with a s-afur^ied 
cnd-itroup. The catalyst wtiuki be dc'v;Ctiv;ri,\' m frc nrC'Csi^s An tx-(\\ a(or sxwh as 
tnsfptrniJorapUcnyl jbtiron v,ouid not n.- c.-".i";.' ot"rot!C!.^<i£i'ii,< the Cviialyst for olefin 
oligomenxation or potyraerijratian. This reaeiioji is iUystrsied below. 



ITiis Is not an issue witia the oaialyst system of Baardman, as CO (but not etbyiene or 
pix)pylet»e or my ^Uptia-olcftn) would be capabi« of mseiting m (he Pd-OR bond. 
Thus, in my opinion, &e teaching from Baardman, assamiag one woxsid think cf: asing 
Buchwald, Zhang or S«im for polymerization catalysts, would in $act lead to an 
inactive system for tiie polymerization or oHgom&rtzatioa of olefins. For a 
fundjimental understanding of oleflixCO copolymerizations, see Nozaki, K, Taciidly 
in Ethylene/Carbon Moaoxide?'Viny! Co- and Teipolymerizations. In Stereoselecth'e 
PolymsHzmioa with Single-Site Catalysts', Bough, L.S., Canich, J.M., Eds.; CRC 
Press; Boca Raion, F!., 2008; pp 577-591. 

9. Further, it is my opinion that if one of ordinary skill in the art w^;re to 
combine BaardmaBo's activaiors with "Smm, Bocbwi^ld and Zhang's cin«)yr5ts, one 
would, expect the large excess of Iwrate to be dck-terious as it would inhibit the 
catalytic cycle described above in jjaragraph 3 (Fox et al. Scheme 1), Thus one 
skilled in the art would not add an acidic borate to a reactioo scheme that is facilitated 
by a base. Even if enough of a strong base were added to iieulrali/^ the acidic bcirale, 
at most, small aioleculcs would be produced because it is generally the catalyst that 
eonlrols the product made and one would expect prtrdocts similar to those produced in 
Sqmi, Bitchwald and Zhang. 

i 0, It is my fiather opitiion that halogen Ijgands and hydrocarbyl ligaads 
are not equivalent in all catalyst systems at ail times. First halogen ligands are 
considered eiectron withdrawing, whereas hydrocarbyl ligaiids arc typicalJy 




SRturateil polymer or 
oJijionier 



rcact)9« of nn activi; po^mcrranaiiB 
with ft ptetie selv««t 
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comhiiitiui uth a h U tijunuJ 1. -lUl i --^v •>! u < ^(,1 joiut-t.' m 
inctu' s^sttrt v\h U in TEk\ h c si fK*. it i <- (p/ ^5 I ( )\ u not 
aUva^ t-rodutt mavmcsx tcm >■ is h ilu^'. vuiNlsaumv 
equivaleEit. oarticularlv iti lx>raie activator cotilaititni^ sysietn!5, 

KlMi ioi Oh It diretted to poKm^nzinj; ivraie, not to oligumeniimg t r 
poly rter / tij. al hi o <. tn<- as «i tnv <tpptt*,alt >n As suth <i trend st,e m Qian can 
ROt netcssai «K be t,qa»{t,d ^\lth a d ffcuent tjptoS poijSK'f /dUi iprotess Qianis 
focused on chajsgmg the Cp' or R* of Cp liCl2(OR*). Qxan states, "'in order to study 
how the changes of pi-donor ligatid and aigma-donor Ugand affect the cataijrtic 
activity aad fiie properties of s-PS, lids work aims to design and prepare a seriesi of 
Cp*TiCl2(OR*) complexes witli different scbstituents ia Cp and OR*, and tiien to 
apply thein to Uie prodiictiont of s-PS7' Smtse Cp'TiClj/MAO ts Ictiowti to he a slyrene 
poiyineri7ation catdyst, perhaps the Examiner is cotnpadng the OR* of Qiaa to O, 
but OR* IS tiOt a hydfacarbyl, nor is it an aKstractable Hgamifleaviiig grotJp in this 
cataiysi system. The conchtsion in Qtan states, "thnough ihe poivTsierization testing 
we cm conclude that the- envi ronment of cyclofjctitadiene piays major role i!> the 
series ofCp^ liCi^fOR*) /MAO catalytic systems, and that the influence of OR* is 
relatively weak." Qian's eondusion does not mean th&i R* has iitde efleot, it mciins 
that in comparison to changing the sub^ituents on tlie Cp ring, it has little effect for 
title poiyraerization of styrene. 

Furthertnorc, it is oonmioniy known in polymerization catalysis tliat changing 
His leaving gronp can aflect catalyst activity, polymer molecular weight, imd when 
applicable, polymer tacticity, for example, Kaminsky et al, reported that flic styrene 
poiyineristation activity of fluorrnated complexes Cp'TiFj/MAO (Cp'~ Cp, Cp*, 
MeCp, Eaie^Cp, etc.) was abont 30-40 times higher than with anaiogous 
Cp'TiCl-.i/MAO systems. The polyraer molecular weight, tncitiag point and 
iyndicsUictii. tty riht> sigmflcJititly higher fhis higher acti\ ity md 
sviKho<?c]ectivitY ot ihe fluoddc cataUwts as cotnpAred to the chloiidc analogs is 
attnbutcJ to a grcali;r number of niuic f-tahic ti^tlH at.lf%(.- t-itt-s v,bcrc tiie Huorid^ 
Viould l5c Cvpcvsed to beticr stabilise the Ti(iII"i .sxidation st.iti?. See ALh->-^'irf>/etv.t''t:, 
1997, JO, ?647-76.'>D. Stmilariy, in ethylene polyn>erization, 3vlc(.a(t(oiJgh ct ai. its US 
6,632,901 report higher activity with Cp'jZrFj is used compared to Cp'jZrCiz 
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(Cp'=J 3'Me3«Cp, Me^Cp, n-PrC^p, etc) Sfmilady, Pedeutoar ct al, (Jourmtl <>f 
Mo'tadai- i '^udvw i l -hkmh-at 200!, 176 87-^4) studied the effect of thu' ScAvtng 
group tor uc-1 i(IiidV/rX; where X, th-e leaving gruup, \\ai <'l Mc. X'Nt.,: ui CILPb. 
[n tlii-v stiiL'v, It v,a.> foEUKi that ^^h^;}■l X was hy<Jroca(h\! (Xfc in CJIiVh) tImI cataKst 
jcthiij. wcw m>i ik'pttHk'nt the XiAf ) \x> pro-cd' iix'Sit mo &t nuiD t AhZi) A\t,r the 
r,«igc of\ib^>«t 1 This not the <;asc for the CI lea\ ing group \%ht;rc the 
aa!\3i\ JilToftJ b!t;ni{icai-sth from b^v 4i /r of 150 (.actiMJy fn to ,i hiclio Ai Zrof 
2000 (.ischvitv i 2<)0 kg'mol-hr) 'ihis sttnly clearly sho\\> that for a poi> mentation 
catalyst ieaving gjroup, hydrocarbyt m not equivalent to halide> Probably more 
relevant is US 7,247,687 <Cherkaso>v et al.) which deals with late transition metal 
pdymerixatiois catalysts, Cherkasov et al. desionstrate tiiat the [ l,4-b^s-substituted>■ 
l,4-dJaza-13-butad!eneJn^ckcl(II) catccholate compJ«xes are very different catalysts 
as compared to fee dibromide analogs. Note that the mo differ in the X ieaviag 
grottps - two bromides vs, a chdating catecholst« ligaisd. The dibromide complexes 
are known paramagnetic and typicaOy hydrocarbott tn^luble complexes while, the 
c-atecholate analogs are diaiinagnetic aad hydrcjcarbon soluble (see column 2 for a 
discussioa on pararnagTtetic coniplexes, it! ths; Background section and diamagrsetic 
cortJplexes \n the Suitimary section). Comj>iirison of the poiymeri^ation of a 
catccholate based catalyst vs. conespondtng dibromide based catalyst (compare 
entries 8-1 1 wiiJi C6-C7 iii Table 1, coJaam 308) shows ilie caiecholate to give higber 
activity as compafed to the dibromide. While this study did not compare hydrocarbyl 
to halide, it does show that the nature of the leaving group sffects catalyst: activity in 
kte transMon metal catalyzed okfm polymerissations, 

Since many exaaniples exist to show that the leaving groups in olefin 
polyraerEsHstion catalysis can have a major affect, ou catalyst activity, one skilled in the 
an would not as&time thai a hydrocitrbyl leaving group is the same as a halogen 
leaving group iii a Pd based catalyst system, 

1 1 In light of this lack of cqunalence and tht: oibor siidcmonts ahi>\ i,, ft is 
m\ onmton liiit one of ordtnarv sfeiil mtfaearS wot3\d not ct'Tnhin<' Sjmi Ba^trdm.m 
and Uian bt^^a i^e fitsi[\ Qian ts di t<.*cd at vOinpanng Indrvjcatb^l \-t*t^e-b hvilojicri 
leantig jiToiips but <s t ■■a!a\ i. I it i^l - ' roi ^ ^ moi o-cvtloptnladtcm'l 
tUantum cataij-jts foi st>Tci3e po >men/alioi]s, secondly, Sumi ii> not diiected to olohn 
polymerisation catalysis, but rather to small molecule synthesis using late transition 
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metEi! mediated coupHng cbemistfj-; and thirdly, Baardinan is directed to the use of 
added ;.x>iaie aeiivator iii late meisl cataivy^ti oietmCO polymenzatioiis. 

1 it ts ri V r\! ttk r ooi ion h it < t\L u1 ordfjiary bkiil m the cU 1 '.'vOvi] J m >) 

v-orrbsKt, <f.h.m^ 1 .1 u<.imin j id Qtan betause of the iatae ivasotts seated ni piragrapi^ 
] ! btrn-s. /h mt: likt Suirii i <.i rvcted to SiinaJl moiccuie svnthebis usitig late ttansiUoti 
metal mediatiid coapirag cheinistrv. 

! > t IS m\ ioithci opi iioa Hut one o{ ordriarv ^L)! to ih. i f K\o^i\d not 
totnhinv (Ji i.hvs ild ai d Q»an bccan^t oi the same jcasoos stated ui paragraph 1 1 sintc 
Buchwald. hke Smm. is directed to small raolecate synthesis xjsitig tate tratJsttKTti 
metal mediated eoupltng chernistr>\ 

14. It is my further optnSoa that one of ordirtary skill in the art rieading 
Piekat^ki, would find Piekarski is directetl to early transition tneial polymerizsition 
cia£alysts> Piekarski «ses gro-up 4-6 metais activated by a dlsJfcyialtttnmuin hydridc- 
hydrogmpolysiloxane reaction product to make polyethyictjc. More specifically, the 
gfoap 4-6 metats are TiX4«(OR"^)„ or VX4.«{OR")« or VOX3.„(OR'l„, The reaction of 
the dialkyialuraijjym hydnde with the hydTOgeapolysiloxafte is not the support, aiid in 
fact, the pateifit states that the re&ctioti pfoduct; h a siigbtiy viscotis material (col, 5, 
lines 20-23), Supports are merely an addition to what is described in the patent, 
Piekarski teaches very little regarding supports, bat his [>rie;r statement regarding 
incnsased catalyst activity when stjpported refers to the ability to lower the amount of 
catalyst needed so that is does not need to be removed &om the polymer (coi. 7, lines 
I S-39). This is a moot teaching for asi oligomerization catalyst, because in any ease, 
the support would need to be filtered from the liquid olcSn. Additionally Piekarsfci 
gives no indicatioa or hint that using a late transition metal catalyst with an act!%'ator 
on a support would produce oligomers. 

1 5. It is my further opmion tKat it i.s not automatic that catalyst activity is 
increased by putting a catalyst conjpousd on a si^port, 'llisre are many systems 
where pelting the catalyst on a support actually reduces "activity". For example, if 
the support contains functional groups that interact with the cataiyst, portions of the 
catalyst can actuaily be deactivated causifjg a reduction iii polyTOerszation activity. 
Additionally, for catalysts thai have datively bonded ancillary ligands, if the support, is 
not chosen wisely, the ancillary ItgMtd may be displaced by stronger donor groups on 
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the support. These are just two of many examples where cataSyst actmtj' could be 
reaitced hv use ot a support. 

ki own that ^.ombu cd cood tJtai> ■-t tivUv U wjtii it c piodiJ<,t.i.vn c 1 h icit ok m-. 
V, th 1 ij-^rti;.ulcit pteti.rt.nce for It '^it aJpiia olefins \udition ilh t w hvd (.i-l o >o-) 
so]-ub!li{> <it n V c, itUvst irt.^.u n r at! 'n.d o u « ^--..i pn cil-i \M win i,U 

pt>s,ibli- Cbut >ct 'np i>v<nUha(UH n K!«t d U ut t s « ! ^.^ ( h*^ st ot m ^ iuUssl 
s^ 41,11 1 llittt f ios{ t< ur Looidtt alt Nif b ^oit k\ts prtki tin pltunar ^tonxuv 
suKt f ] 1 mar ii j md ^tit ailou i tor the d-c tctToi s to a\ oid t.xcup^ j ig ^ ittV ■^ndft^ji 
or !til-> M\ Si{iri t HIT 'rd (kite to >pfe\e w«,ie det>,rmmt.d to x eiuiKedn m 
geoffititrs me£nn^Ehj.td tkctmn><;vLi.)p\3nf,?he >i il^ >ndin > orb'Uls Mintivoid ^bEe 
het ce ihe act lai the e i-on p e\es urt « m f ^ r d^netiv. 

i" ! h»i3tottht, ibuv^, 1 i-^fus.; r )i > ) k t i Juiat> sLu' m tht. sal 
Ihut ihi forc&Mi e dtiirlv i'-djc^itt^ t lit h <. s{\ <. - t d and <. Utmed n nrs 827 
Pale )t ^t>r is*- iti^' ' rtprtiCiU a tcelMJok)gJt.tti bii.ak b tout. i .is perctucJ b'V' tl ose 
skiilwi in i Im' l icld at transiiion metal catalv.sis. 

! 8 I Jiiii t. (f iJ all statemi'nf^ made hi cih of w\ o^^n h o-^leJge at t 
tnti, a id iha ul utu n Lun mMk on mlornmtion ami la aef lin />e!u \ t ci c> Ji. trm 
uullntthet ihittfKst. <L ottif t. ii nett nut/t >^tthihi. kmiwledi^f that mfl^ ,! fahi 
^lO't nti 1 1-^ (ifid tii^ I k( ffi Kid( on / uu he oh h Unt nt mpn<:^t iLUt nt both 
utuit Sttfftw lOOi of lute l^tflhe L micdhh (t^^ CW< u/t/;ft<« iuch tbifal\e 
st43temmis moo/' jeopardise the vaUclity of the patmL 
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X. APPENDIX; RELATED PROCEEDINGS 

USSN 10/693,584, filed October 24, 2003 is also under appeal, no decisions have 
been reached as of the filling date of this Brief 



-50- 



